Recent advances in urinary incontinence management
Supriya Bulchandani DFFP, MRCOG and Angus Thomson FRCOG Urinary incontinence affects almost half the world's population and is most common among women. This article reviews some key points and recent developments in the management of urinary incontinence and stresses the importance of classifying the type of incontinence prior to treatment.
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Overactive bladder
Overactive bladder (OAB) is a symptom complex of urgency, with or without urgency incontinence, usually with frequency and nocturia; this is further classified into OAB-wet (with leakage) and OAB-dry (without leakage). 1 It is a common condition, affecting more than 10 per cent of the global population. 5 Management options include lifestyle and behavioural modification, pharmacological options and surgical management. NICE recommendations on management are outlined in Table 3 .
Anticholinergics are the mainstay of treatment. They inhibit the binding of acetylcholine at muscarinic receptors in the detrusor muscle, thereby reducing involuntary detrusor contractions. The available anticholinergics and their side-effects are listed in Table 4 . Intravaginal oestrogens should be offered for the treatment of OAB symptoms in postmenopausal women with vaginal atrophy.
2 Some of the treatment options are as follows:
Botulinum toxin type A (BTX-A)
BTX-A (Botox) is a neurotoxin that blocks acetylcholine release at the neuromuscular junction, causing muscle weakness. It is licensed for the treatment of refractory detrusor overactivity. Recent data from two trials suggest that 100 units may be as effective as 150 or 200 units, but with a lower rate of adverse events and a particularly low rate of urinary retention (5-10 per cent with 100 units and 15-20 per cent with 200 units). [6] [7] [8] It is not yet entirely clear whether this comes at a cost of more rapid return of symptoms away from a research environment. Thus, there is not a fully defined algorithm to recommend a starting dose, nor when or in whom a higher dose should be administered. Higher dose of 300 units was initially used in neurogenic detrusor overactivity, however 200 units is now the usual recommended starting dose. 9 Risks include recurrent urinary tract infections (UTIs), 10 urinary retention requiring self-catheterisation (20-30 per cent) with 200 units dosage, 11 and rarely transient muscle weakness. There is no clear evidence for the optimal dose of botulinum toxin and the safety or number of repeated injections in the treatment of idiopathic detrusor overactivity (IDO). Other BTX-A n DRUG REVIEW preparations like abobotulinumtoxinA are also used for OAB, whereas incobotulinumtoxinA is not.
Sacral nerve stimulation (SNS)
SNS is a recognised albeit invasive and expensive treatment for OAB and UI. It uses an implanted device (initially test and then permanent) that stimulates the S3 nerve root. Current evidence on its safety and efficacy appears adequate to support the use of this procedure provided that the normal arrangements are in place for consent, audit and clinical governance. 2 It can be offered when conservative therapy has failed or when patients are unable to perform clean intermittent self-catheterisation. Issues such as need for test stimulation and its probability of success, risk of failure, adverse effects such as infection and haematoma, need for revision and a long-term commitment must be discussed with patients.
2 Determining whether unilateral or bilateral stimulation renders better results need further research. 12 
Posterior tibial nerve stimulation (PTNS)
PTNS is a minimally invasive, outpatient neuromodulation procedure 13 with insufficient evidence for its routine use to treat OAB. It involves intermittent (weekly) stimulation of the tibial nerve at the ankle with no permanent lead or stimulator implanted. This can be offered to woman declining BTX-A or SNS in selected centres that offer it.
2
Surgical treatments
Surgical treatments employed for IDO include augmentation cystoplasty and urinary diversion. These are reserved for the most severe cases of refractory IDO, as they are associated with significant risk of complications. Regarding urinary diversion, regenerative medicine together with tissue engineering techniques gives hope for artificial urinary conduit construction de novo without affecting the ileum.
14 For augmentation cystoplasty, preoperative counselling for the woman or her carer should include discussion of common and serious complications: bowel disturbance, metabolic acidosis, mucus production and/or retention in the bladder, UTI and urinary retention. The small risk of malignancy occurring in the augmented bladder and need for life-long follow-up should be discussed. 2 With the effectiveness and low-risk profile of botulinum toxin in comparison to the former, these options are infrequently used.
New medical therapy
Mirabegron (Betmiga) is a beta 3 -agonist that causes detrusor relaxation and increased stability during bladder storage. Its efficacy for the treatment of OAB has been demonstrated in five randomised, placebo-controlled trials. 15 The side-effect profile is much lower than anticholinergic medication but side-effects include: hypertension, urinary and upper respiratory tract infections, headache, constipation, arthralgia, diarrhoea, tachycardia and abdominal pain. With current evidence, mirabegron represents a reasonable alternative to anticholinergics for treating OAB. Recent studies have demonstrated significant improvements in symptoms using combination therapy with mirabegron and solifenacin having similar safety and acceptability. 16, 17 Future treatment possibilities Preliminary studies have shown promising results for new treatments like vitamin D 3 -receptor antagonists and neurokinin-1-receptor antagonists as alternatives to anticholinergics in the treatment of OAB. 18, 19 
Stress urinary incontinence
Stress urinary incontinence (SUI) is a widespread condition in women that is caused by urethral hypermobility due to weakened pelvic floor support and/or intrinsic sphincter deficiency. 20 Both occur appreciably more commonly, but not solely, following pregnancy.
Treatment options include pelvic floor exercises, electrical stimulation, pharmacotherapy and surgery. Despite renewed interest in conservative therapies and many reports demonstrating mixed results for efficacy and safety of several oral agents, surgery remains the stronghold of treatment for most women.
Conservative treatment
This involves pelvic floor muscle training, with lifestyle modifications like fluid management, weight loss, and treatment of chronic conditions like cough and constipation. A recent Cochrane review suggests that pelvic floor muscle training is superior to no treatment or placebo in women with mixed UI or SUI, with insufficient evidence for its efficacy over other treatments. 21 Duloxetine is an oral medication licensed for the treatment of moderate to severe SUI. It is a balanced serotonin and noraUrinary incontinence l DRUG REVIEW n Prescriber 19 June 2015 z 23 prescriber.co.uk drenalin reuptake inhibitor proven to increase the urethral sphincter muscle activity during filling phase of micturition. 22 A recent meta-analysis demonstrated its efficacy in treating SUI. 23 However side-effects, including abdominal discomfort, are common and it is often reserved for women unfit for or awaiting surgery, who decline surgery or are yet to complete their family.
Surgical treatments
With more women reporting bothersome symptoms of SUI and the widespread availability of mid-urethral tape (MUT) procedures, larger numbers of surgical treatments are being performed worldwide. There are different surgical procedures such as Burch colposuspension, 24 needle suspension (eg Pereyra, Stamey, Gittes and Raz) and MUTs. Although single incision MUT procedures have been developed in the treatment of SUI, a recent Cochrane review has demonstrated its inferiority to standard MUTs. 25 
Autologous fascial pubovaginal sling (AF-PVS)
A recent prospective study has demonstrated that despite higher rates of retention and need for repeat operation, AF-PVS after failed MUS is an acceptable treatment option with no difference in success as compared to patients undergoing initial AF-PVS placement. 26 Bulking agents Bulking agents placed cystoscopically or blindly at the bladder neck are designed to partially occlude the bladder neck. Many urethral bulking agents are available, such as bovine glutaraldehyde cross linked (GAX) collagen, polydimethyl-sillxane elastomer (silicone), carbon coated zirconium beads, polytetrafluoroethylene (Teflon), hyaluronic acid/dextranomer, and autologous tissues such as cartilage and fat. The overall reported success rate of periurethral bulking agents is 48-75 per cent, 27, 28 and repeat injections are usually required.
Artificial urinary sphincter (AUS)
In view of the associated morbidity, the use of an artificial urinary sphincter should be considered for the management of stress UI in women only if previous surgery has failed. Life-long follow-up is recommended. 2 In a recent study robot-assisted laparoscopic approach for AUS implantation has been shown to allow improved dexterity and visibility compared to traditional laparoscopy, with complete continence rate of 88 per cent. 29 
Newer therapies
A recent Cochrane review showed that use of artificial sphincters in the management of SUI was questionable and larger trials were needed to determine their role in the management of SUI. 30 Preliminary studies using stem cells for strengthening the urethral sphincter have shown promise. 31 In particular, mesenchymal stem cells and CD34(+) cells have shown great assurance to differentiate into muscular and vascular components, respectively. Evidence supporting the use of cytokines and growth factors such as hypoxia-inducible factor 1-alpha, vascular endothelial growth factor, basic fibroblast growth factor, hepatocyte growth factor and insulin-like growth factor further increase the feasibility and direction of differentiation. Bridging the benefits of stem cells and growth factors involves the use of synthetic scaffolds like poly (1,8-octanediol-co-citrate; POC) thin films. POC scaffolds are synthetic, elastomeric polymers that serve as substrates for cell growth, and upon degradation, release growth factors to the microenvironment in a controlled, predictable fashion. 
Nocturnal enuresis
Many women with IDO experience nocturnal enuresis, with management principles being similar to IDO. Desmopressin may also be considered to reduce bothersome nocturia, 2 but caution should be exercised in women with cystic fibrosis, those aged over 65 or those with cardiovascular disease (eg hypertension). Serum sodium should be checked on day 3 and 5 of treatment due to the side-effects of fluid retention and hyponatraemia. A recent systematic review showed that the initial dose should be 50-100µg with caution at higher doses. 33 Although unlicensed for this indication, tricyclic antidepressants (amitriptyline or imipramine) are also helpful in nocturnal enuresis 34 but have systemic anticholinergic effects. These drugs should be used cautiously in the elderly due to cardiac side-effects and an increased risk of falls.
Overflow incontinence
Overflow incontinence can be caused by constipation and pelvic pathology such as large fibroids and ovarian cysts leading to voiding difficulties. Voiding dysfunction leading to incomplete emptying may result in overflow incontinence. Voiding dysfunction may also result from detrusor sphincter dyssynergia, urethral stricture or an underactive bladder. Women with persistent high residuals are at risk of developing recurrent UTIs.
Patients with voiding difficulties are taught clean intermittent self-catheterisation to aid bladder emptying, alleviate overflow incontinence and prevent UTIs. 35 Another method to assist bladder emptying is Crede's manoeuvre which involves application of steady non-forceful pressure from the umbilicus to the symphysis pubis to achieve external bladder stimulation, but there is little evidence for its long-term efficacy. 36 A long-term indwelling catheter may offer a better option for women unable to perform self-catheterisation. To reduce the risk of urethral damage a suprapubic approach is recommended over urethral catheterisation. Catheter blockages, recurrent UTIs, bladder stones and bypassing are frequent complications of long-term catheterisation. 37 Although rare, squamous cell carcinoma of the bladder is one of the most significant complications of long-term catheterisation.
Incontinence (other causes)
This can result from conditions like dementia or reduced mobility (due to surgery, frailty and poor cognition), and is not necessarily associated with underlying bladder dysfunction. To identify and address the causes is the main principle of management. There are devices and aids to support toileting needs, eg commodes, easily removed clothing. Prompted-voiding programmes are advisable. In intractable cases of functional incontinence, long-term catheterisation may be offered.
Conclusion
While numerous conservative, pharmacological and surgical treatment choices are available, additional research is ongoing to give women the most appropriate management options to achieve maximal efficacy with least side-effects. In this molecular and regenerative medicine age, future research in incontinence care is aimed at directing us to innovative arenas, hopefully providing evidence based preventative and curative therapy.
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Prescription review
In 2014, GPs in England wrote 6.3 million prescriptions for drugs for urinary frequency and incontinence at a total cost of £137 million. This was an increase of 10 per cent in volume and 6 per cent in spending compared with 2013. Three drugs account for over 80 per cent of prescribing volume: solifenacin (37 per cent), oxybutynin (28 per cent) and tolterodine (18 per cent) and a similar proportion of costs, with solifenacin taking a disproportionate share of spending (53 per cent).
Average costs per prescription (equating to about one month's treatment) fall into three categories. Least expensive are fluvoxate, oxybutynin and tolterodine (£6-£17); at about £20 are trospium and propiverine; the most expensive, at £27-£31, are darifenacin, fesoterodine, duloxetine, mirabegron and -the most expensive overall as well as the most frequently used -solifenacin.
Although it is now marginally cheaper per prescription than in 2010, the use of solifenacin has increased by 94 per cent since then, with an increase in spending of 86 per cent. By contrast, prescribing of oxybutynin increased by 33 per cent with no change in total spending and a 25 per cent fall in average cost over the same period. Prescribing of tolterodine has changed little but the advent of generic alternatives helped to lower total spending by 57 per cent and average cost by 61 per cent. 
